Background: Involving communities in identifying and addressing determinants of their own health is effective in addressing complex problems, such as low birth weight (LBW). LBW is an important public health problem which has not improved significantly in Sri Lanka in the last 10 years. This study reports the ability of lay persons to identify and address determinants of LBW. Methods: A health promotion intervention was conducted among 403 mothers registering at 26 antenatal clinics in the district of Anuradhapura, in Sri Lanka. The components of a health promotion process-initiation, maintenance and continual monitoring, and re-direction towards greater effectiveness-were explained to the mothers. Inputs were initially provided through different methods to enable mothers' groups to identify determinants of LBW and to decide actions to address those identified determinants. The overall study was carried out over a period of 1 year, of which the intervention phase took around 7 months. The mothers in the clinic group were encouraged to continue an ongoing process in smaller "neighborhood action committees" (NACs)-of which there were 71. The findings are based on field notes maintained during the process, analyzed using thematic analysis. Results: Each group of mothers identified at least eight determinants of LBW at the first attempt (without first author's guidance), four of which corresponded with those already mentioned in published studies. Up to five other determinants were agreed, after facilitation by the first author, at the second attempt. Of the total, 10 determinants of LBW were finally prioritized. Twenty actions to address the 10 selected prioritized determinants were agreed through a collective consensus development process. Conclusions: Lay communities successfully identified determinants of LBW and household level actions to address these, with relatively simple guidance, when stimulated to initiate the relevant process. This capacity should be nurtured and better used in interventions to improve LBW.
Background
Birth weight is an important determinant of an individual's health and a globally accepted predictor of childhood survival [1, 2] , and improving birth weight is a critical step in breaking the life cycle effect of undernutrition [3] .
Prevalence of low birth weight (LBW) is the proportion of live births with a weight less than 2500 g, as a percentage of the total live births during a defined period. Current global prevalence of low birth weight is 15.5% and is considered a complex public health problem [3] . Even though Sri Lanka has good health indicators, LBW has remained high at a prevalence of 16-18% [4] .
LBW has a wide range of determinants operating at individual, household, community, and society levels, in different stages of the life cycle. There are many potential modifiable factors related to dietary intake and care practices of the pregnant mother that can be effectively addressed during the antenatal period to prevent LBW [5] [6] [7] [8] [9] [10] .
As most of those determinants are dependent on the family as well as the wider community, service-provideroriented interventions alone will not be adequate to address the problems of low birth weight during pregnancy period. Thus, simple but effective complementary public health interventions should be searched for and developed, to address the complex, interrelated household and community level determinants of LBW in the antenatal period. Global evidence suggests that programs using an "empowerment model" of health promotion, which involves communities in identifying and addressing determinants, are effective in addressing complex problems and making sustainable changes [11] . Thus, there was a need to explore ways to create such behavioral changes to address determinants of LBW during pregnancy, which are easy to integrate and implement as complementary to the current interventions of the Maternal and Child Health Programme of the Ministry of Health.
Identifying such behaviors and practices to address determinants influencing different aspects of their own health and wellbeing by lay people are crucial aspects in the effort to improve it. The ability of lay people to identify such behaviors and practices and implement those to address identified determinants of their health needs to be tested.
Health promotion is a cost-effective approach for improving wellbeing of people which was recognized by the World Health Organization. This reiterates the need and importance of identifying and deciding on actions to address determinants influencing one's own health by the particular individual or the community [11] . The health promotion approach utilized during this study in Sri Lanka involves lay people in each step of the health promotion process including identifying and addressing determinants of a particular issue or a problem [12] [13] [14] [15] [16] . No published data is available where the community or the lay people accomplishing these more involved aspects of promotion of their own health in Sri Lanka. This paper reports the ability of lay persons to identify and address determinants of low birth weight through community empowerment through health promotion process model. It is part of a larger study undertaken to assess the effectiveness of a community-based health promotion program on improving birth weight in the District of Anuradhapura.
Methods
A community-based participatory approach was used.
Setting and participants
Anuradhapura district in North central province was selected purposively to pilot the approach, considering the feasibility of implementation. It is predominantly a rural community where the main occupation of males is farming while most of the women are housewives. The study population was pregnant mothers attending field antenatal clinics or combined clinics (clinics that deliver antenatal and child welfare services together) of the Ministry of Health in the Anuradhapura district. Two classes of women come to the clinic-pregnant mothers and those who come to show their children under 5 years of age. Only pregnant mothers were subject to study but other mothers too joined the sessions conducted for the pregnant mothers. They (mothers who came to the clinic with their children) simply participated in the discussion because they were also present in the clinic at the time and all those who were interested were included in the discussion.
Sampling
A systematic sampling method was used to recruit participants from Anuradhapura district. The primary sampling unit was Medical Officer of Health (MOH) area and the secondary sampling unit was antenatal clinic (ANC).
Three MOH areas were selected randomly using the population maps available at the Department of Census and Statistics.
The total sample size (N = 403) was proportionately drawn from the three MOH areas according to the population proportion of pregnant women registered in each area in the preceding quarter.
Then, the number of pregnant women allocated into each MOH area was divided by the number of pregnant women registered in the smallest ANC in the preceding quarter to decide the number of ANCs to be selected from each MOH area.
Then, the ANCs were selected randomly by lottery method using the ANC lists of each MOH area as sampling frames.
Inclusion and exclusion criteria
All pregnant women registered in the 3rd and 4th quarters of the year 2012 in the selected ANCs were included in the study. Pregnant women registering in the ANC after 12 weeks of period of amenorrhea (POA) and pregnant women with diagnosed medical conditions/co-morbidities at the time of registration (because they get special care from the routine system) were excluded from the study.
Data collection
Two trained research assistants with a university degree in health promotion were recruited for data collection. They were trained to observe and record both verbal and non-verbal communications during interactive sessions between the first author and mothers groups. One research assistant took all the notes from the beginning to end of each session while the other subjectively measured and kept records about participants' apparent interests, enthusiasm, and participation.
Intervention with mothers
The process was initiated by the first author in the clinics. The interaction with pregnant women, for this study, was conducted mostly after the routine clinic work was completed by the regular clinicians. The PHM (Public Health Midwife) too supported this activity by previously informing the pregnant mothers about the session on LBW and by attending early to the pregnant mothers who were to participate for this study. All pregnant mothers were able to finish their routine ANC activities early, as a result.
Inputs were provided using a range of different methods to initiate, maintain the process, and direct it towards achieving objectives. Twenty-six initial training sessions were conducted in 26 antenatal clinics. An average of 3 h was taken for each session. Mothers were provided with a snack and refreshments. The number of pregnant mothers varied from around 10 to 20 in each clinic.
Other mothers who came to the clinic (with their children under 5 years) also joined the discussion out of interest. They were invited to participate although not part of the study population. The number of pregnant mothers who left the discussion before the end was negligible-although they were free to leave at any time. This was probably because they realized they were getting useful knowledge and hence engaged with interest. They participated in discussions very enthusiastically and were generally quite keen not to miss any of the ideas discussed.
Study was done for 1 year, of which the intervention with mothers' groups took an average of around 7 months.
Conceptual frame work for the process of intervention
The conceptual framework for the process of the intervention was based on the community-centered health promotion intervention model described by Samarasinghe and colleagues in 2011 (Fig. 1 ).
The adopted model ( Fig. 2) consisted of integrating the components of content and process of communitycentered health promotion intervention model. "Content" illustrates the core subject matter while the "process" illustrates the flow of developments through the health promoter's interaction with the group. Even though integrated, they would be described separately for the purpose of clarity.
The model assumes that in step 1 the community or group will be able to realize the importance of reducing LBW and identify it as a collective goal to be achieved, leading to the step of identifying determinants. Awareness of the determinants of LBW operating at different levels was improved by collective reflection and analysis in step 2. Deciding actions to address identified determinants is dealt with in step 3.
The process of identifying determinants was started with a lecture discussion which aimed at identifying "improving birth weight" as a collective goal (step 1; Fig. 1 ). The topics discussed during advocacy on the importance of normal weight at birth are shown in Table 1 .
The lecture discussions were initiated with discussions about the mother's vision or dream about the child to be born. The facilitator broadened the understanding or the vision of the pregnant mothers' on their future expectations and hopes for the baby to be born. The kind of person they want their child to grow up to be was discussed with mothers' groups. Mothers' ideas included that they want the child to be intelligent, healthy, and able to succeed in life. In discussion with the first author, the vision was broadened to include having good physical, mental, and social wellbeing and not only getting a good job. The relevance of good birth weight to achieving this goal was also discussed.
That the future vision for the baby to be born should not only be of the mother but also of the father was discussed. With the broadened vision on bringing up a child with better physical, mental, and social wellbeing rather than having a child only becomes person doing a white collar job, mothers became enthusiastic about the initiated process and keen to engage with future activities of the process. The importance of the first 1000 days in an individual's life in determining his/her potential and health was further explained as the path to achieve the parents' dream for their child. How the first 280 days or the antenatal period influences a child's life was extensively discussed in order to make mothers understand the importance of the antenatal period in determining her child's life. This led mothers to realize how birth weight is an important parameter in the first 1000 days of life which determines future of the child. After realizing normal birth weight as an important parameter to be achieved, mothers became more enthusiastic to see ways of achieving it.
When mothers realized the importance of good intra uterine growth, they became interested in learning how to ensure it. This enthusiasm was then directed towards how good growth and birth weight could practically be achieved. When the need of improving birth weight was appreciated and the possibility of doing so was seen as achievable, they were interested in understanding the way to achieve it. At this stage, discussion was directed to examining underlying factors as a step in improving birth weight. The first author then explained how determinants operate at individual, household, and community levels. This was the first session conducted during this process; it was used also to engage with the participants.
In the step 2 of the frame work, the first author led the discussions towards making the participants aware on the determinants of LBW operating at different levels, through improved collective reflection and analysis by the participants. Even though both sessions were predominantly participants' collective reflection and analysis, there were inputs from the first author on determinants already identified for low birth weight.
Session 1 continued further with the motivation and the enthusiasm of mothers to understand determinants. The first author initially asked participants to speak up about all the determinants that came to their mind and to list these-to make it easy to revise and add new determinants, without active intervention of the first author. The research assistants kept records of each list that emerged from the discussions. This activity ended with a listing of determinants, many of which were rather superficial.
During the second half, the first author facilitated the discussion to explore more underlying factors through an assignment to seek deeper underlying determinants, beyond the superficial determinants they came up with, in the initial stage. Session 2 was initiated by revising determinants identified at the first session. The discussions were then directed to improve participants' analysis of "determinants". They were asked how they could determine more superficial and deeper underlying determinants, or less obvious determinants, by asking specific probing questions.
Mothers were asked to discuss the deeper underlying determinants in groups. Each group came up with a list of determinants, which they were asked to prioritize within the group. The first author listed all of these on a white board, according to each group's perceived importance, after which they were asked to select the five most important determinants.
Then, the first author presented the participants a list prepared by him, giving determinants for LBW mentioned in the scientific literature and asked them to discuss these too, within their groups. This session was facilitated by using video clips and case scenarios, where applicable. At the end of the session, the participants agreed upon up to four determinants as priority concerns they should address, in order to reduce LBW in their community. The first author then asked the participants to formulate a final list of the 10 most important determinants.
Deciding actions to address identified determinants
As a result of steps 1 and 2 of the model, 10 determinants for low birth weight in their own communities were identified by mothers' groups through the facilitation of the first author.
Session 2 was then continued, to identify actions to address determinants of LBW (step 3; Fig. 1 ). The participants were given the opportunity to divide into smaller groups according to their area of residence or any other way they would find it convenient to work together after this session. They formed such "neighborhood action committees" (NAC) to decide on which determinants to be addressed by their committee, and by which actions.
Mothers addressed in the larger clinic groups thereby split themselves into these smaller NACs to enable them to meet regularly and discuss progress. The first author or the trained research assistants visited the local village to participate in many of these discussions. There would have been around five pregnant mothers each, in these NACs. They were joined by their husbands and family members and others from the community in these local meetings. Thus, follow-up action from the meetings with the 26 mothers' groups formed at the clinic level happened in these local committees, which kept meeting frequently in their own locality. The number of these smaller NACs was 71. Table 1 Advocacy on the importance of having normal weight at birth 1 . The mother's vision or "dream" about the child to be born 2. Importance of the first 1000 days in an individual's life in determining his/her potential and health 3. How the first 280 days (the antenatal period) influence a child's life 4. How birth weight is an important component of the first 1000 days of life 5. Ability to improve "birth weight" by modifying determinants operating at individual, household and community levels
The first author technically corrected the actions they decided to address determinants. Plans were made within the committees on implementing the selected actions, initiating step 3 of the intervention. The first author provided technical inputs, with special attention to promote collective actions as opposed to individual actions. He also ensured that selected actions included at least one measure of their own progress. Role plays and demonstrations on how to implement actions were used to improve the participants' confidence in initiating the actions and strengthen their capacities. In subsequent sessions, success stories from other local community settings which addressed the identified determinants were presented as examples to stimulate collective reflection.
At the end of the session, the neighborhood action committees were equipped with action plans and monitoring mechanisms and a planned date for the next meeting-among themselves. Further, the progress in husband's participation was also monitored. The pregnant mothers in addition presented their progress of family bonding during each following session.
A contact person was identified from the committee to liaise with the first author and network with the other committees for further inputs and actions.
Further follow-up sessions were conducted with each of the larger 26 mothers' groups in the clinics, in the latter part of this process. A similar methodology was followed in the facilitation at each clinic. The meetings took place on average after 3 months. Husbands and family members were invited for at least one follow-up discussion at the clinic as well, in addition to their participation in the local NAC discussions. Participation of husbands was encouraged through the fact that mothers were engaged in monitoring the progress of their husbands in providing them with care. The husbands may have responded positively also because there was a community-wide change, due to other families in the locality also taking part in the local meetings. All husbands in the community would have been aware that the pregnant mothers were monitoring progress of family bonding.
Data collection was conducted throughout the process from the field notes of research assistants. After each session, relevant data and notes were collected from research assistants. The field notes were analyzed by two independent analysts through thematic analysis method and emerged themes were compared and restructured (if required) with the consensus of both. This paper describes its findings based on collected data.
Results

Participants
Pregnant mothers were selected from three MOH areas to identify determinants and actions to address low birth weight (Table 2) .
Process indicators
Mothers were graded by the research assistants according to the apparent enthusiasm towards the process. There were three pre-agreed criteria to measure apparent enthusiasm of each participant-namely, the number of times that they answered questions, number of times that they asked questions, and number of times they participated with interest in discussions. It was measured in the first half of the session and second half of the session. Interest and enthusiasm of the participants was also noted, based on the level of interest and animation shown, as judged purely on the subjective impression of the research assistants. The level of interest shown in the first 5 min of the initial session conducted in each clinic was taken as the pre-status, while post status was the last 5 min of the second session.
Identified and prioritized determinants
The determinants selected, when combined for all 26 clinics, yielded the following items as the most frequently mentioned across all settings. These were from the items that the participants offered, prior to added suggestions from the first author during advocacy process.
The following four determinants (Table 3) were the most commonly mentioned by the mothers' groups initially.
The items most commonly added following the first author's facilitation are listed in Table 4 .
Lack of knowledge among mothers and level of nutrition during the pregnancy were identified as immediate determinants for LBW, following the first authors' explanation. Participants suggested lack of husbands' support and inadequate family support as deeper level determinants. Abusive marital relationships were also identified as a hidden determinant and linked to lack of support from the husband. The mothers then chose the pregnant mother's happiness (mental wellbeing) as a further important determinant for LBW. Inequities in the family or community setting and the negative attitudes among service providers were also offered as among the less evident determinants, in the latter part of the discussion.
Of items introduced by the first author, based on exiting studies, the most commonly selected are listed in Table 5 .
The items most commonly selected in the final list of 10 determinants are shown in Table 6 . Actions identified to address the prioritized determinants
Of around the 20 actions (range: 18 to 23) suggested as suitable to address the final list of determinants of LBW, there were some which also incorporated a method or tool to assess and some without. They are listed in Table 7 .
Discussion
The key finding from this study is that rural mothers engaged successfully in a process to identify determinants of LBW, work out suitable interventions to address these, and devise appropriate indicators to assess changes in them. The main reason for success in this process was probably the interactive approach used. It relied on giving leadership and control to the mothers who participated, while supplementing their discussions with technical knowledge derived from existing scientific studies. Mothers readily understood and accepted the need to examine underlying factors, in order to create desired changes. They were quickly able to suggest immediate or proximal determinants of LBW. And they used their collective judgment to accept or reject ideas derived from existing scientific studies. They were quick to analyze and incorporate new ideas that were suggested to them, and take on board those that they considered relevant and useful. Community members identified determinants of LBW applicable to their own community-some of which corresponded to those found in the scientific literature. These included the nutritional state of the mother, the type and amount of work and rest during pregnancy, care received by the pregnant woman, and her emotional status identified-which correspond with other studies (Kramer, 1987) . Most determinants suggested to them from the existing literature were accepted by community members as relevant to their community also. For example, community members added environmental tobacco exposure and indoor air pollution as determinants, which were suggested to them based on previous studies (Ohlsson and Shah, 2008) . Community members also identified as determinants several factors established from Sri Lankan settings (Abeysena, 1995 Mothers then went on to determine a range of feasible, integrated, low-cost actions to address multiple household level determinants of LBW as well as suggest practical indicators to measure changes in these. Here too, a significant ingredient of success was the combination of their real-life wisdom and the first author's technical contribution.
One of the strengths of this study is that assessments by the researchers are validated by ongoing monitoring and assessment of progress by the community members. The records maintained by mothers' groups are not included in this report but provided the researchers invaluable corroboration of their conclusions. That the process was led by the community itself-in keeping with how a health promotion intervention should be implemented-allow participants to move on smoothly to actual intervention. The readiness with which new information was assimilated by the community is also a benefit that the shared and interactive methodology yielded. The increase in husbands' participation may have been due to community-wide effects, as more than one family from each small locality was addressed.
A weakness in the assessment of issues such as apparent interest and enthusiasm of mothers is that they rely on highly subjective measurements. The attempt to reduce the impact of errors due to subjectivity through role plays and giving research assistants the opportunity to observe each other's ratings may not have adequately removed errors due to subjectivity-even though there was no inducement for research assistants to engage in systematic bias in one direction or another. This process indicator was used, despite its reliability being open to question, as it is a measure that the community found meaningful. The usefulness of such measures requires that they are retained, for they serve also as a tool that strengthens the community's ability to assess their progress. In the hands of the community, such assessments become increasingly reliable as they continue to use them and question their own results critically. A drawback of using subjective assessments such as this is that they make it difficult for others to apply the same methods in other settings. But this should not be considered a real weakness. Replication in these kinds of interventions should be of the broad process, rather than of the specifics of measurement. Measurement is itself a tool in mobilizing communities.
The groups did move on to applying to their communities the conclusions they made regarding determinants of LBW. The main conclusion from this study is that mothers with little formal education and no training in health interventions or research did succeed in deciding on determinants and designing suitable interventions and measures of change, with the appropriate technical input. The lesson from this is that theoretical and technical inputs are rapidly integrated and used when they are delivered in the right context-namely, as part of the community's own effort to learn and intervene.
The findings suggest that this approach can be a useful supplement to the package of ante-natal interventions currently carried out by the field health services of the Ministry of Health. Including the approach used in this study can be recommended for inclusion as a part of routine ante-natal clinic activity, as there has been a major beneficial response. To make it feasible, the time taken for each session can be shortened while the intervention can be spread over a larger number of sessions.
Present interventions through field health staff do not provide for an active role for mothers and communities in formulating strategies to reduce low birth weight. They rely more on providing information and giving feedback through monitoring of pregnant mothers and children.
Conclusions
The relative ease with which mothers' groups took up the idea of analyzing underlying causes or determinants and the ease with which they moved to working out ways of addressing these shows that lay people are quite well equipped to deal with such seemingly sophisticated tasks. This capacity can usefully be engaged in addressing LBW in communities similar to those studied.
A cautious recommendation can be made that field health staff are further trained in the interactive "health promotional" approaches used here. We need to study whether further training of a selected group of current health sector staff, in the approaches used in this study, will lead to their applying the relevant principles and skills in their routine work. Another area that merits study is of the spinoff benefits, to other aspects of family and community wellbeing, through mothers coming together to address LBW. 
